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SUMMARY

This study was conducted to assess the safety with special reference to the acute toxicity,
if any of six samples (Excavaied waste, Lime sludge. Naphthol tar (or Napthol tar). Reactor
residue; Semi processed pesticide and Sevin tar) collected from *Stored Toxic Wastes at the
former UCIL Plant Site at Bhopal’. All the six coarse samples were’ separately collected in
polythene bags and brought to DRDE. Gwalior. The samples were grinded. homogenized and
filtered using 40 mesh sieve and stored in glass bottles at room temperature.

Acute toxicity describes the adverse effects of a substance which result either from 2
single exposure or from multiple exposures in a short space of time (usually less than 24 hours).
To be described as acure toxicity. the adverse effects should occur within 14 days of the
administration of the substance. Toxicity studies of all the chemicals/ materials are prerequisite,
before the material is allowed for human usage. This is essential for safety evaluation of the
material. The rat was selected as a test system hecause it is a readily available laboratory rodent
species, It has been historically shown to be 2 suitable mode] for loxicity assessment. The oral
route represents inadvertent/ accidental route of administeation specially during handling of the
samples by humans.

Briefly, each of the samples was separately triturated using ceramic mortar and pestle in
1% hydroxylpropyl cellulose (HPC in distilled water), The required volume (not more than 1% of
body weight) of freshly prepared suspension was fed arally to the rats using oral dosing needle.
Three doses of each sample viz, 0.80. 1.60 and 3.20 g/kg of body weight to male rats and two
doses (1.60 and 3.20 g/kg) to female rats (n=4 for each dose) were fed. The rats were abserved
for 14 days for development of any taxic symptoms and also for maortality,

Results: The median lethal dose (LDsp) of the samples calculated following the moving average
method of Gad and Weil {1989). considering that a dose of 6.40 g'kg body weight will kill all the
rats, are as follow: (i) Excavated waste 4.525 g/kg in both sexes: (i) Lime sludge 4.525 ¢/kg in
both sexes: (iii) Naphthol tar male rats 2,80 g/kg and female rats 4,525 g/kg: (iv) Reactor residue
4.525 gfkg in both sexes: (v) Semi processed pesticide 4.525 p/kg in both sexes and (vi) Sevin tar
male rals 2.69 g/kg and female rats 3.20 g/kg.

The important finding of the study: Oral LD of five samples i.e. Excavared waste. Lime
sludge. Reactor residue. Semi processed pesticide and Maphthol tar (in female rats) were found to
be more than 4.5 g/kg. Sevin tar indicated more toxicity compared 10 other five samples,
However, this can not be considered as highly toxic compound as LD, was

2.69 plkg or more.

Conelusion

All the samples viz. Excavated waste, Lime sludge, Naphthol tar, Reactor residue, Sermi
processed pesticide and Sevin tar were found 1o be having very low mammalian toxicity.
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INTRODUCTION

This study was conducied 1o assess the safety with special reference 1o the acute toxicity
of samples collected from *Stored Toxic Wastes Lving at the former UCIL Plant Site a
Bhopal'. The samples collected were as follgw: '

{i) Excavated waste.

(1}  Lime sludge,

(iif)  Napthol tar,

(vl  Reactor residue,

(v) Semi processed pesticide and
{vil  Sevintar

All the six coarse samples were separately collecied in polvthene bags and brought to
Defence Research and Development Establishment (DRDE). Gwalior for the aforesajd study,

Significance of acute toxicity studies

Acute loxicity describes the adverse effects of a substance which result either from a
single exposure or from multipie exposures in a shart space of time (usuallv less than 24 hours).
To be described as acuge toxicity, the adverse effects should occur within 14 days of the
administration of the substance. Toxicity studies of all the chemicals/ materials is a prerequisite,
before the material is allowed for human usage. This is also essential for safety evaluation of the
material. The toxicity tests have to be carried out i laboratory animals using the possible routes

of entry of chemicals viz., oral, dermal etc. The results thus obtained are believed to be of valuge
in predicting acute toxicity, if any of the samples in humans,

The rat was selecied as g test svstem because it is a readily available laboratory rodent
species. [t has beeny historically shown to be a suitahle madel for wxicity assessment, The gral
Toule represents inadvertent! accidental rowte of administration speciall ¥ during handling of the
samples by humans.

The study was performed at Animal F acility Division and Pharmacology and Toxicology
Division. Defence Research & Development Establishment, Thansi Road, Gwalior {(M.P.).

EXPERIMENTAL PROCEDURE
Test Su hs_tante

Six samples ie. Exca vated- waste, Lime sludge, Napthol tar, Reactor residue, Semi
processed pesticide and Sevin tar were ecllected from “Stored Toxic Wastes Lving at the former
UCIL Plant Site at Bhopal™. All the SIX codrse samples were collected in polythene bags and
brought to DRDE, Gwalior, The samiples were grinded. hamogenized and filtered using 40 mesh
sieve and stored in glass bottles at room temperature. Afler grinding and filtering all the samples
vecame as free flowing dry powder and appeaiance was as follow:
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Housing

The animals were housed in groups of four of same sex in solid floored polvpropylene rat
cages (size 430 x 290 x 150 mm), Each cage was fitted with a stinless steel 1op grill having
provision for keeping pellet feed and a glass water bottle with stainless steel drinking nozzle. The
bottom of the cage was lavered with cleaned and steam autoclaved rice husk. The CAges Were
kept on 3 tier racks and their positions were rotated from time to time.

Driet and Water

The animals were provided wd Nbivum laboratory rat pellet feed (Ashirwad brand,
Chandigarh. India) and potable tap water, Fresh pellet feed was supplied and water bottles
refilled daily.

Grouping

The animals were randomly allocated to seven different groups, The animals were equally
distributed (for each group 4 rats PeT cage) to seven groups for each dose (three doses j.e. 800,
1600 and 3200 mp/kg of body weight, oral) viz.. (i) Excavated waste, (ii} Lime sludge, (iif)
Napthol tar, (iv) Reactor residue. (v) Semi processed pesticide (vi) Sevin tar and ( vii)
Hydroxypropyl cellulose (HPC) 1 % or control (total 7 x 3 =21 groups for male rats and 7 x2=
14 groups for female rats),

Animal [dentification
Individual animal was ideniified with picric acid {agueous 1.2% wiv) aver the body

coat, and coloured cage label showing Study No. and Sex, Dose. Cage No. and Animal No.
etc,

Route and Mode of Administration

Each of the samiples was separately triturated using ceramic mortar and pestle in 1%
hydroxylpropyl cellulose (HPC in distilled waler). The required volume (not more than 1% of
body weight) of freshly prepared suspension was fed orally to the rats using oral dosing needle.
Determination of Median Lethal Dose {LDs)

LDso following oral route of administration was determined in male and female rats

keeping the observation period for mottality 14 days following the method described by Gad and
Weil. 1989,
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Duration of Treatment and Observations

The animals were treated once and observed for 14 days for gross behaviouyral changes
£.8. tiching, restlessness and mortality. And saerificed on 14" day for estimation of various
haematological and clinical biochemical variahles.

Experimental Qutline

Dase Number of rats (Males + Females)
(mg'kg of 1
body Treated
weight) Clinical Path alogy
Group Oral M F M F

1. | Excavated waste &0 4 4 3
1600 4 4 4 !
3200 4 4 4 4

2. | Lime siudge 800 4 < 4
1600 4 4 i 4 4
3200 4 4 4 4

3. | Mapthol tar BH) 4 i 4 .
1600 4 4 4 4
3200 4 4 4 4

* | Reactor residue 800 4 4 =
1600 4 4 4 4

" 3200 4 4 4 4

| Sem processed pesticide | §00 - 4 -
1604 & 3 4 4
3200 4 4 4 4

6. Sevin tar 800 4 . 4 -
1600 < 4 4 4
3200 - 4 I 4 4

- |HPC 1 % wiv in distifled Equal vol, |4 : 4

waler or control ' Equal vol. |4 4 4 4
Equal vol. |4 4 4 4
I
Body Weight

Individual body ﬁ;figh: was recorded for all the animals for 14 days,

[t
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Stability of Test Substance in ready to use Solution

Freshly prepared solutions of al| the samples were used.
Observations
Clinical Signs

Animals were observed for morality and morbidity at least twice a day. All gross visible
signs and Symptoms such as skin and/or fur changes, €ye and mucous membrane changes,
respiratory, autonomjc RETVous system, somato-motor activity, behavioural pattermn and genera]
changes were recorded once z day.

Clinjeal Pathological Observations

Clinical pathological tesis were conducted on blond collected from al] the animals afier
14 days. The control group of the animals were ajsq sacrificed after 14 days. Animals were
deprived of food overnight prior to blood collection and blood samples were collected by
puncturing the orhital sinus plexus with the help of a fine elass capillary tube under light ether
{anaesthetic) anaesthesia.

About 0.5 ml blosd was collected in vials containing heparin for haematological analysis.
All the undermentioned haematological variahjes were examined using Beckman Coulter Cell
Counter (Model Ac.T. Diff™ Analyzer),

Three to four ml of blood was collected from each animal in clean centrifuge tubes for
plasma separation, T Plasma was separated by centrifugation a1 fow speed at room lemperature,
The plasma thus separated was kept in cold condition and subjected 1o the studies.
Haematological angd clinjcal biochemistry parameters and instrument used are given below:

Haematology

Parameter Sample Type © Instrument used

Total WBC ( x 10° ul) count Whole blood Beckman Coulter Cell Counger
Total RBC { x 10° 1} eount Whole blood Beckman Coulter Cell Counter
Platelets { x 1 wh Whole blond Beckman Coulter Cel) Counter
Haemoglobin (g/dl) Whole blood Beckman Coulter Cel] Counter
Haematocrit (%) Whole blood Beckman Coulter Cel] (:nung-cr

- e e -— -
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Clinical biochemistry

Parameter Sample Tvpe Instrument used
Glucose (mg/dl) - « Plasma Semi-Auto Analyser *
SGPT (TU/dl) Plasma Semi-Auto Analyser
aGOT (MU : Plasma Semi-Auto Analyser
ALP ([Li/dD) Plasma Semi-Auto Analyser
Protein (g/di) Plasma Semi-Auto Analvser
Cholesteral (mg/dl) Plasma Semi-Auto Analvser
Urea {mg/dl} Plasma semi-Auto Analyser
Creatinine (mg/dl) Plasma Semi-Auto Analyser
Bilirubin (mg/d)) Plasma Semi-Auto Analyser
Albumin (g/dl) Plasma Semi-Auto Analvser

* Diagnostic kits of Merk (India) Ltd., Mumbai and using Semi-Auto Analyser - ALEA
WASSERMANN. Model - PLD-951.

Organ-Body Weight Indices and preservation of organs for histopatholoay

All the animals were euthanized by cervical dislocation under light ether (anaesth gtic)
anacsthesia and subjected to a carefy) examination for external abnormalities befure the
necropsy. The thoracic, abdominal and cranial cavities were cul open and thorough examinatons
of the organs were carried out 10 detect changes of abnormalitics, ifany. Absolule weights of the
organs i.¢. lungs, liver. kidneys. spleen, testis/ovaries and heart were recorded immediately after
dissection of all animals at the end of the study period. Paired organs were weighed together
Body-Organ weight Indices (BOT) were ealenlated later.

The following organs were collected from all the animals at necropsy and preserved in
appropriate fixative (1estis and ovaries were fived in Bouin's solution and rest of the argans in
10% buffered formalin solution) for processing and microscopic examination (if’ required).
However, the excised lungs with traches were inflated in situ with buffered formalin {(pH 7.2)
solution through a tracheal cannula to an intrapulmonary pressure of 10 em water, The whale

lung was then immersed in the fixative.

Determination of Median Lethal Dose (LD}

The LDsy values of all the six samples including HPC were determined in male and
female rats following oral rowe of administration, The observation period for maortality of the
treated animals was [4 days. The dilution of the samples was so done that the feeding volume
was approximalely 1% of the body weight. The LD50 determinations were done by the moving
average method of Gad and Weil (1989) using twa to three groups. each group consisting of four
animals,
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Protection Stodies

Keeping the biatogical activity of the pirent compound je. Sevin in view, antidonal
tl‘fica;}-' of atropine sulfare against Sevin tar was also evaluated. Briefly. 3200 mg’kg of Sevin tar
was fed to the rats and within 1 minutes. atropine sulfate (10 mg'ke) was injected

haematological and clinical chemistry data were subjected 10 Analysis of Variance (ANOVA)
and Dunnett's t-test. Significance wae calculated at 5% (p < 0.05) level in the summary tablesj.e.
significantly different than control {p < 0.05).

RESULTS AND MSCUSSION

Mertaliry

No mortality was observed in any of male rats treated with lower doses of (800 and 1600
my'kg) Excavated waste, Lime sludge, Napthol tar, Reactor residue, Semi processed pesticide,
Sevin tar and HPC (1%, w/v). However, in higher dose (3200 me/ke) treated male rats. one diad
in Napthol tar and three rats died in Sevin tar treated groups (Table 1). Keeping these results in
view, female rats were treated with only two doses i.e. 1600 and 3200 mghkg. The results
indicated that one rat (male) died in napthol war (3200 mgkg) group, three male and two female
rats died in sevin tar (3200 mgkg) groups {Tabie 1),

Clinical Observations

No noticeable clinical signs were phserved during the experimental period in the rats
treated with Excavated waste, Reactor residue, Semi processed pesticide and HPC. Rats treated
with Lime sludge and Naphthol tar (3200 mg/ke) became sluggish for about 4 hours, and one rat
died in Naphthol tar treated group. However, animals treated with io wer dose of Sivin tar (1600
mg'kg) showed mild tremors and salivation afier 15 minutes of oral administration for 3-6 hours.
Higher dose of Sevin tar i.c. 3200 mgfke administration caused severs tremors, profuse
salivation. micturation and lachrymation with samam-mnmrsluggishness, indir:.atingchulinﬂrgic
hyperactivity, and three rats died within 24 hours {Tahle 2A and Tahle 2B). All the aforesaid
signs and symptoms disappeared after 24 hours in the surviving one rat,
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Boedy Weight

No signifieant variations were observed in mean body wei ght (% change or % ncrease) of
Excavated waste, Lime sludge, Naphthol tar. Reactor residue, Semi processed pesticide and
Sevin far treated animals of both the sexes at lower doses (800 and 1600 me/kg) on 14" day
compared to that of control (HPC) group. However, in the higher dose {3200 mg/kg), a decrease
in body weight was observed in Lime sludge and Sevin tar groups (Table 3A and 3B),

Median Lethal Dose (LDy)

The LDsg values of all the samples were determined assumning that double the dose (6400
mg/kg, oral) than the used highest dose (3200 mg'kg. oral), administration of al] the samples
killed all the four rats of all the groups. The calculated LDs, of the samples were as follow:
Excavated waste, Lime sludge, Reactor residue and Semi processed pesticide (male and female
rats), 4.525 mgfke. Naphthol tar 3.80 (2.48-5.81) and 4.525 mgfkg in male and female rats
respectively. Sevin tar, male rats 2.69 (1.81-3.98) and female rats 3 20 (1.96-5.22) mp/kg (Table
4},

Haematology
Haematological analvsis performed &t the end of treatment period did not reves]

treatment related changes of elinical importance for al] the six compounds as compared to that of

control group of male and female rats (Tables A and 5B).

Clinical Biochemistry

Clinical biochemical analysis performed at the end of treatment period did not reveal
treaument related changes of clinical importance for all the six compounds as compared to that of
cantrol group of male and female rats. However. changes in bilirubin were observed in male rals
{3200 mg/kg) but of no clinical significance {Table 6A. 6B. 7A and 7B)

Relative Organ Weight/ Organ-Bedy Weight Indices {OBT}

No changes of clinical significance were observed in the relative organ weight in any of
the groups of male and female animals sacrificed at the end of treatment period (Table $A and
B).

Pathological Findings

External

External examination of carcasses of either sex belonging to contral as well as various
treated groups did not reveal any lesion of pathological significance.

14
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Internal
Male rarg

Visceral examination of carcasses belonging to'control and ireatment groups showed ng
noticeable Jesion in any of the argans.

Female ratg

Visceral examination of Carcasses belonging to control and treatment Eroups showed no
noticeable Iesion in any of the organs.

CONCLUSION

All the samples viz. Excay

ated waste, Lime slud ge, Naphthol tar
processed pesticide and Sevin tar

- Reactor residue, Semi
were found to be having very low ma

mmalian toxieity,
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Acute Oral toxicity Studies of
at the former UCIL Plant Sit

TABLE 1

Fiurteen days Mortality Record

‘Stored Toxic Wastes
e at Bhepal® in Rats

I_ Group || Dose tmg/kg of b. wi g | Male ,i Female
B | (n=84) | in=56)
Excavated waste T ; Drd | i
' 1600 { 0/4 o4 ]
3200 0/4 04
Lime shidge 800 /4 -
1600 074 04
3200 0/4 (/4 |
Maphthol tar [ 200 | 74 | - J
i 1600 ; bid 04|
i 2200 ' i/4 Gid |
Reactor residue j_ 500 04 =
i 1600 (/4 /4
2 [ 3200 0/4 04
Semi processed pesticide | B0 /4 | - |
'7 160 04 ! 0/4 |
| 200 L /4 0/4
Sevin tar = 800 ! 04 -
i 16040 | {34 0/
e i 3200 ' 3/4 2/4
Control (HPC 1% wiv) Equal volume /4 &
J’ Equal volume 0/4 0/4
Equal volume 0/4 | 04 |

Key: Died/Treated. n =
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Acute Oral toxicity Studies of *Stored Toxie Wastes
4t the former UCIL Plang Site at Bhopal® in Rats

TABLE2 4

Summary of Clinical Signs

Gross clinical signs:

Group Dose (mg/kg
of b. wt))

Post Dosing Days
RN

L Male | Female |
} ( R EEr
f Excavated waste | 800 | 04 | |
| 1600 | 0@ Toq | 074 ) 04 | 0 |
| 3200 | 04 |04 | 04 | ona | 04 | o |
(Limt sludge { 8§00 | 04 [ 04| 0 | ND o -
| 1600 (/4 0/4 | 0/ 04 | o4 0/4
| | 3200 H% (04 ] 04 | 0B | o T o]
' Napthol tar 800 04 | 04 | 04 | ND L - |
1600 04 | o4 | 04 | o | 04 | o
3200 04 1051 05 | 04 | on 0/4
Reactor residne BO | 04 | o4 on ND ; :
1600 | o4 [0/ | oa 04 | /4 0/4
)_ 3200 [ o4 | 014 | o4 04 | 04 | o
| Semi processed 800 | 04 [0m] 0m 1 np B I
| pesticide 1600 | 04 | o4 | o | oa | 04 | o
3200 | 04| 04 | 04 | 04 | ok | o4
Sevin tar 8O0 | 04 | 04| 04 | ND R i
: 1600 | 04 o4 | 0@ | om 04 | o0/
L3200 | 44 T o | on | 4 02 | on
-oosHEPCN | Bvilwtos | 08 15 gy
wiv) Equalvolume | 014 [ 0/a | o 04 | 04 | oa
Equal volyme ]I 0/4 04 | oM 04 | (v4 074

Score: Clinical Signs/ Number of animals. 0 (zero) = No Clinical sign, NI)=Not done,
Number of observations with the sign at least once during interval.
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Acute Oral toxicity Studies of “Stored Taxic Wastes
at the former UCIL Plant Site at Blhopal® in Rats

"TABLEI1R
Summary of Clinical Sions
Clinical signs viz. severe tremors, profuse salivation, miciuration, severs tremars, profuse
salivation, micluration and lachrymation with somato-motor stugpishness, indicating

cholinergic hyperactivity and Jachrymation with somato-motar sluggishness. indicating
cholinergic hyperactivity diarrhea etc

Group I Dose (ma'kg

of b, wit.) Post Dosing Days
Male Female
1 7 14 1 T 414
Excavatsd waste | §00 G 1 04 | 04 | ND E .
{1600 | 04 04| o4 | 04 | 02 | o4
| 3200 | W& V04| 04 | 04 | o | o
Lime sludge 800 04 |04 | o4 | ND | - =l
| 1800 U4 | 04 | 04 | 04 | o3 | o |
| 320¢ | 04 [o& ) 04 | oM | o4 , n,r4—_|
Napthol tar 800 | 04 oM om | ND N
1600 04| 0 o4 | 04 | o | om
3200 04 | 031 03 | 0id | ora | o
Reacior residue 800 4 | 04| 04 | ND S
1660 4 104 | 04 | o 4 | 0M4
3200 | 04 |04 04 | 04 | 04 | 04
Semi processed 800 | 04 lo04]| 04 | ND | - )
pesticide 1600 W4 | 0/ | o4 | 04 | 04 | 04 |
3200 | o4 | 0A | 04 | 0@ | oM o
Sevin tar | 300 04 041 04 [ ND | - B
L 1600 04 |04 ] 04 T 04 | o | 04 |
[ 3200 44 (01 o1 | a4 | 02 | on
Coatrol (HPC 1% | Foualvoume | 02 | g4 | 04 | N T i
wiv) Equelvolume | 004 T 0/ | 0 | 04 | 04 | 0
L Lgual volume | ()74 4] 0 | 04 | o | 0d |

Seore: Clinical Signs! Number of animals. 0 (zero) = No Clinical sign. ND=Not done.
Number of observations with the sign at least ance during interval.
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Acute Oral to xicity Studies of ‘Stored Toxic Wastes
at the former UCIL Plant Site at Bhopal® in Rats

TABLE 34

Summary of Body weight (% change) - Male Rats

Dose
(mgikg of

103.343.30 | 111.6:4.17 | 177.923 33 118.0+2 88
100 | 8524279 | g8 0545 73 [ 92.9746.53 | 96.7£7.09 |
(10742111 | 109.399.06 | 116543 37 121.142.87

108 540 75

3] 113.120.81 [117.02
106.521.21 | 110.743.08
102.2£0.86 | 108.123 10

800 100 |]ﬂ6.Iil.96[]ﬂF.$:l:l.96
1600 100 [106.520.64 110.6+2 89

111.5+3.83
112.25 19

112.524 16
114.125 42

Semi

processed 112,823 50
pesticide 3200 100 [ 10004233 _Fuz.aﬂ,m 106.4+4.10
800 | 100 | 102.7207g 105821 33
1600 | 100 [ 9932173 107.622.24
3200 | 1000 [®08620.00 96.5+0.00 |
Control Equal [ 100 f 105.8+2.15 | 114.6+1.08
(HPC ]9y vizliime ] |
Wi) Equal _}_ 100 ’ 107.60.44
v ume

Equal 100 | 103.7%1 70 |
violume ] _____L_‘_J\
Values are = SE: Number of animals = 4,
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Acute Oral toxicity Studies of ‘Stored Toxic Wastes
at the former UCIL Plags Site at Bhopal® jn Rats

TABLE 3B

Summary of Body weight (% chs nge) —Female Rats

! | R Dayvs after EXPOstire |
| Growp | Dioss i | |

[ i

| (mgfkgof | | | 3 [ /] l 1 | I S
|

Excavated , &0 - | ! |

waste 1600 10 | 99.540.94 | 100.§=1 38 ml.ss:i.:url 96.722.19 |
5w 100 | 105.540.57 | 107.820.40 108.6+1.33 | 101.120.58 |

Lime sludge | 800 [ 5

1600 100 | 99.5+036 | 9755070 | 9562668 | 928219
I 3zm+ 100 | 1052+0.87 | 106.821.03 | 105,521 35 100.4=1 46

e

Naptholtar |  gop - - [ - | - -
1600 | 100 |io03023 1 98.6+0.38 | 98.821.08 | 93.552] 35
3200 | 100 10422013 ] 10562115 [04.642.05 | 98.02.75

Reacior Ay c [ | E _"I

100 | 1010213 | 9752007 ] 99.5-2.01 | 951214 |

J residus r 1600

|
| 3200 100 [ 103.421.64 ] 100747 31 106.242.52 Tog 522 g5 |
Semi r 800 _IJ_ _'_'—__'_'—'__l_:_“?_‘_'_
[pmce.ssecl (1600 | 100 | o6izias | 94.121.72 | 94752235 §9 84731 |
pesticide | 3200 | top 104.9-0.57 | 105021 65 10674169 | 985+).08 |
|Sevintar | oo ] ' | ' '

I =eE - TR T | S
600 | 100 9242400 | 9572768 | 99.542.70 | 9404257 |

|' 2200 | 100 18505045 | 875309 [ 91.9624.78 | §7.329.06
[L‘nnn-nl ] E?lml . = o | = |' 3 |
19 VO ke i
E:}f} i Equl [ 100 'IUI.?:'D.‘E'E’ 98921 3] | 96.7=4.80 | 9872130 |
volime | || |
Edual J 100 | 1052387 | 106.623.87 | 107.5+2 98 | 100.822.04 J
| 1 volume | |

Values are = SE: Number of animals = 4,
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Median Lethal Dose (L By} of “Stored Toxic Wasies
al the former UCIL Plant Site at Bhopal’ in Rats

o TABLE 4

Fourteen days Mortality

Group D}j’ﬁe (mglkg of l Male ] LDsge Female | LDsge |
b, wi) (n=84) | (g/kg) (n=56)
Excavated waste B0 /4 4.525 - 4.525
1600 (/4 04
3200 (/4 04
Lime sludge 800 074 4.525 - 4.525
1600 (4 /4
3200 04 (/4
{ Napthol tar L ROO 04 380 | - 4.525
' 1600 04 1(248-581)| oa
3200 | 14 04
Reactor residue 800 | 04 e .- | aEge
1600 | 04 04 |
3200 0/4 | o4
Semi processed 800 ia 4,525 - 4.525
pesticide | 1600 4 4
| 3200 0/4 (14
Sevin tar B00 0/4 2.69 - 3.4
1600 0/4  1(1.81-3.98) 0/4 {1.96-5.22)
3200 344 24 |
Control (HPC 1% Equal volume /4 Not - | Not
wiv) Equal volume 0/4 applicable /4 | applicable
Equal volume 074 O/ | =

Key: Died/Treated. n = Number of animals. HPC = Hydroxvpropyl eellulose.
[Lis assumed that at the dose of 6400 me/ke, oral. all the rars died. * Gad and Weil, 1989,
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Acute Oral toxicity Studies of *Stored Toxic Wastes
at the former UCIL Plant Site at Bhopal’ in Rags

Table 5A
Effect on Various hematological Parameters following single oral administration of various _Eompounds in male rats
[ Groups WBC RBC I b Haematocrit | Platelets
X10° ful X 10%ul gld % X 10%ul
Control 24.041.6 7.6$01 _ 11.9:04 | 372:09 _ 787167
EW(1600) 25.8+1.7 7A811 | frason 1377208 | 7i1a91
g L R W T s 407419 | 75882
T T T N LT . S )
LS(3200) 26 444 4 8.120.1 12.9:05 412611 | eoasg0
_ NT (1600) 14,3216 _100810° | 137318 | 44458 | 836153
___NT(3200) 15,4419 8002 [ 142:02 _ 437304 | beguss
—RR(e00) | 504355 | 63005 | iameos _| 383216 | swmey
S L TRV S e TRy | amis T —
spasot) | 24mts | emns [ ey _994:26 - [ 103ge33
|__sP (3zo0) 239452 77:01 | 110:002 |¢ 373104 72412
ST (1600) eums 1 o vE . | Gewr I-i.“-,|m|wmﬂm_..@ | eBaxis
ST(3200) 13.950 B1:0 | 12130 385:0 | gomep
P W e E500, o ) ey T 1316 | 334
P | oo 0.015 | 0033 0249 o000

Values in parentheses are dose of iha compounds (mg/kg). Mean + SE (n=4); F= Frequency: P= Probability .
EW-Excavated Waste: LS-Lime Sludge; NT-Naphthal Tar: RR- Reactor residue . SP-Semi Processed pesticide; ST- Saviy Tar
23

T
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Acute Oral toxicity Studies of ‘Stored Toxic Wastes
at the former UCIL Plant Site at Bhopal® in Rats

Table 5B

Effect on Various hematological parameters following single oral administration of various compounds in female rats

Groups WBC RBC Hb Hematocrit Platelets

_ XAt | XA0%ul _gidl | X0l
Control 14.5¢0.8 8.7+1.8 13.940.8 30.4.42.5 945489
EW(1600)  16.3+18 6.5£0.1 12602 35.910.8 95963
EW{3200) T 7.7:0.1  14.4%10 41.041.7 836:35
LS(1600) 123417 7.940.6 _ 145:07 416224 | 7121132
LS(3200) 129220 7.9406 Mase1d | 47435 | 7reszs
NT (1600) 11.4£18 B.240.5 154408 455427 . |  717#140
'NT (3200)  15.9¢20 6.740.1  13.2:04 37641.0 |  somiz2
RR(1600) | 126:0.8 77203 | 152802 438111 6641105
'RR(3200) | 142124 72401 | 137106 383415 .|  go7eT1
| SP(1600)  10.1£12 79¢03 | 145104 443806 | 542650
SP (3200) 16242 6 . 65801 | . 127405 335429 | BB0+130
ST (1600) 90416 7.940.6 14.4£0.8 440420 520:03* |
ST(3200) 115411 6.340 11.60£0.5 336:08 | - 1033153
g - 177 0.586 1523 T zang o ¢ 2195
P _ 0.087 0.840 ~ 0.158 0019 | . o003z . . |

Values in parentheses are dose of the compounds {mg/kg) 5

Mean + SE (n=4); F= Frequency,; P= FProbabhility

EW-Excavated Waste; LS-Lime Siudge; NT-Naphthol Tar; RR- Reactor residue ; SP-Semi Procassed pesticide; 5T- Sevin Tar
24

Page 22 of 28



DRDEoct2008p1

Acute Oral toxicity Studies of *Stored Toxic Wastes
at the former UCHL Plant Site at Bhopal® in Rats

Table 6A
Effect on few related enzyme levels followi ng single oral administration of various compounds in male rats ~
| Groups SGOT (UIL) SGPT (UIL) ALP (UIL)
Control 112412 : 3434 g i 142+15 5
EW(1600) 10646 i i 4645 10441 ]
| EW(3200) 12346 2943 . 20687 XN
___ Ls(1600) - T I RN o 506x104*
LS(3200) 1384 478 il ket
_____NT (1600) 1092 | 4418 102+12 B i
__ NT (3200) ok L ! 5745 ey 431+94* =
____ RR{1600) 803 4244 T T I
RR(3200) - 13416 i 5615 B R
._____SP{1600) 109411 3645 JCNL T
| SP(3200) 12927 3747 N 327495 .
ST (1600) 10117 i 414 o o 9327 e
ST(3200) 9710 40+0 T 2010
1.401 } 1.121 il e ) ]
= i 0.207 0.038 18 L GpnE T

Values in parentheses are dose of the com pounds (mg/kg)
Mean + SE {n=4); F= Frequency; P= Probability
EW-Excavated Waste; LS-Lime Sludge; NT-Naphthol Tar: RR- Reactor residue, SP-Semi Processed pesticide: ST- Sevin Tar
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Acute Oral toxicity Studies of “Stored Taoxic Wastes
at the former UCIL Plant Site af Bhopal® in Rats

Table 6B

Effect on few biochemical variables following single oral administration of various compounds in male rats

Groups Bilirubin(mg/dl) | Urea{mgidi) | Chol(mgld) Protein(g/dl) _ Glu(mg/dl) _
Control | 0413006 | 28.79120 | 318312 6.2+0.4 I._. ' 97.214.9 |__
_EW(1600) 0.8340.03 2008425 | #64i28 69:01 | [He1102 |
EW(3200) __ 0.18%0.02* 307240 394128 | Bty ) Bedisg |
| LS(1600) 0.62+0,07* 41.843 21 427£37 H_m»n..m|-|f. 806348 |
LS(3200) 0.1420.03* 305417  53.94123 74:03 | 1001424

NT (1600) 020808} 838y [T aiguig {59501 " o648

NT (3200) 0.23+0.05% <o S S R 96,1360
RR{1600) 0862005 T T 01902 | Tazins
RR(3200) 029400 | 287145  64.3+137* 7.4403 93824 .;
| SP{1600) _ D48+0.03" 40.3+2.7  34.0£3.3 R0 1 eamste J]
SP(32000 |  o0.11z0° 359141 | 500462 72603 | 10751188 |
ST (1600) 0561004 | 83824 | 33417, 52102 .Mﬁ.. 84347 -.!4
ST(3200) 0.8940° 25.810 497:0 | 7140 | 201340°

e S TV T R R
P <0.0071 <0001 | oooe | <0.001 [ <0001 |

Values in parentheses are dose of e compounds (mgfkg)
Mean + SE (n=4): F= Frequency; P= Probability
EW-Excavated Waste; LS-Lime Sludge; NT-Naphthol Tar: RR- Reactor residue ; SP-Semi Processed peslicide; ST- Seyii Tar

26
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Acute Oral toxicity Studies of *‘Stored Toxic Wastes
at the former UCIL Plant Site at Bhopal” in Rats

DRDEoct2008p1

Table TA
Effect on few related enzyme levels following single oral administration of various compounds in female rats
m Groups SGOT (UIL) SGPT (UiL) ALP (U/L)
Control 13918 el 38.43 - 69110 ER
EW(1600) 3 115812 29433 132£20%

EW(3200) 115415 29314 ) 123 +21 -
LS(1600) C110#19 4012 g 100816
 LS(3200) 134816 4815 118412 ks

| NT(1600) 1176 MR o | . EZaAS
NT (3200) - 102:9 aTes waAs
RR(1600) i 3212 693 e

| RR(3200) 102410 S 108+18

_ SP(1600) 108+11 4742 : 136436% -

| SP(3200) 127412 4516 iy 836

| ST (1600) 1197 3842 s 78113

V. ST(3200) 113513 390 | s83 e

s iRy 2.429 ) 3.184 o

P 0,109 T R 0.003

Values in parentheses are dose of the compounds (mgllkg)

Mean + SE (n=4); F= Frequency, P= Probability

EW-Excavated Waste; LS-Lime Sludge; NT-Naphthol Tar; RR- Reactor residue; SP-3emi Processed pesticide; ST- Sevin Tar

27
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Acute Oral toxicity Studies of ‘Gtored Toxic Wastes
at the former UCIL Plant Site at Bhopal’ in Rats

Table 78
Effect on few biochemical variables following single oral administration of various compounds in female rats
Groups Bilirubin(ma/dl) | Urea{mgld!) Chol(mgfdl) Protein(a/dl) | Gluc(mg/dn |
 Control_ 0.470.07 T so7i27 |  67.9:44 603 | 77152
EW(1600) 0.48:0.08 S0t | esmser | o9eis | 510204 |
EW/(3200) 0.1920.03 T 427337 | 762465 8.9:0.4 749:128
| Ls{ie00) | 0594013 75.2+3.7 Gabat2 | 104e08 | 10T
= LS(3200) 0.230.04 48.144.9 67.0£2.8 92:02 | 60857 |
g NT (1600) Das041 | 6o2i68 | viesed | 99T 863121
2 NT (3200) |  0.4620.16 35.243.0° 63.1£7.0 9005 | 788165 |
e |__RR(1eoo) | 04920.03 7 o | mmtp ] eeEsR
a  RR(3200) | 0441001 42.0+2.9" 67.148.2 78405 61134
 SP(1600) 0.52+0.09  480$10 | 862427 ~ B87#03 | 10832173 |
SP(3200) | 0.58:0.17 35.645.1" 66907 - | 65108 . | 66.1:32
| ST (1800) 0.5040.04 p54134 | 768163 " --B“Ec.m.---.-Ill-mw_mmm..wl-
ST{3200) 0.33£0.01 30133.2° | 101.14274 82+08 | 6164961 |
T 8.619 1.964 1.350 s |
P 0045 | <0001 | 0.0s6 0.231 0.002

L . e

Values in parentheses are dose of the compounds (ma/kg)
Mean + SE (n=4); F= Frequency, P= Probability
E\W-Excavated Waste; LS-Lime Sludge; NT-Naphthol Tar; RR- Reactor residue ; SP.Semi Processed pesticide; ST- Sevin Ta

Bt 28
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Acute Oral foxicity Studies of *Stoved Toxic Wastes
at the former UCTL Plant Site at Bhopal” in Rats

Table 8A
Organ fo body weight ratio of vital organs followingsingle oral administration of various compounds in male rats
Groups Body Wt Lung Liver Kidney H Spleen Testis Heart
[ Control |+ 23616 1871013 | 8981068 | 1.77+0.05 | 1201016 | 2.68:0.06 | 0.84:0.02
| EW(1600) 22517 124008 | 7.36+0.18 | 1.57+0.10 | 0.98+0.12 | 2.80+0.04 0.8610.04
EW(3200) | 255128 | 1.35:0.07 | 10.15:0.51 | 1.6910.04 | 0.9410.27 | 2.390.21 0.9810.19
LS(1600) 2089+14 1.3520.13 | 7.31+044 | 1432008 | 0.93t0.11 | 2624010 0.80+0.02
L.5(3200) 2265+22 | 2.85:1.02 | 10.20+0.52 | 1.830.16 | 1.69:0.12 | 2.61:0.09 0.880.03 |
NT (1600) 23149 1274005 | 7714056 | 1674001 | 1124013 | 2844015 0.8510.05
NT (3200) | 240#17 | 1694018 | 1044062 | 162:0.06 | 095:0.07 | 2.78+0.05 0.7620.15 |
| RR(1600) 224+13 | 1422010 | 753014 | 1.73:0.08 | 0.95:0.03 | 2.76:0.12 0.870.04
| RR{3200) 232412 | 1.97+0.38 | 9.70:0.59 | 1.79:0.06 | 0.96:0.04 | 2.62:015 | 0.8640.04
| SP(1600) 214+13 | 1.80:0.19 | 7.2910.54 | 163:0.19 | 0.99+0.14 | 2.88t010 | 0.8310.08
|SP(3200) | 226+24 | 2.0640.09 | 10.23:1.02 | 1.77:0.07 | 1.88:0.32 | 2.83:012 | 0.87:0.04 |
| ST (1600) 24114 1.35:0.18 | 7.8510.63 | 1.80£0.06 | 0.88:0.99 | 2.93:0.22 0.82+0 07
$T(3200) 252+0 1.58£0.00 | 10.67:0.00 | 1.73:0.00 | 0.77+0.00 | 2.80:0.00 | 099000
- 28.03 1935 |  6.223 1.539 1.087 1.363 0.652
P <0.001 0.060 <0.001 pa52 | osayr | e | pyes ]

Values in parentheses are dose of the compounds (mag/kg)

Mean + SE (n=4); F= Frequency; P= Probability

EW-Excavated Waste; LS-Lime Sludge; NT-Naphthol Tar; RR- Reactor residue; SP-Semi Processed vmﬂﬁam ST- Sevin Tai

29
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Acute Oral toxicity Studies of ‘Stored Toxic Wastes
af the former UCIL Plant Site at Bhopal® in Rats

Table BB

Organ to body weight ratio of vital organs following single oral administration of various compounds in
female rats

mqﬂﬂmﬁm Body Wt Lung Liver Kidney Spleen Ovaries Heart
 Control 224%5 | 2474018 | 6.95:049 | 163:011 | 0924009 | 0.1420.01 0.97:0.06
(EW(1600) | 21846 | 2.51:0.32 | 7604034 | 1.86:0.15 | 0.80:0.09 |  0.120.00 0.7320.02
EW(3200) 226+3 | 2191042 | 7.54¢0.50 | 1.71:0.05 | 0890:0.03 0.1340.01 0.8110.08
LS(1600) 21413 | 2054009 | 7.06£011  1.76¢0.06 | 0.81+0.06 0.12:0.01 0.86+0.04
LS(3200) | 222+48 | 2594055 & 6.58:£040 | 1.78:006 | 075:0.07 |  0.1240.00 0.78+0.02
 NT (1600) 22246 | 2121014 | 7.70:0.51 | 183:003 | 084:010 | 0142000 |  0.84+0.03
NT(3200) |. 210:0 | 240+0.30 | 6.51¥0.31 | 1.80+0.16 | 0741005 | 0101001 |  085:0.06
RR(1600) | 227:3 | 1.8410.37 | 687+¢0.34 | 1851005 | 086:0.07 | 0162002 0.8740.02
RR(3200) 22612 | 2.07+0.16 | 6.861042 | 185:008 | 1.05:0.08 | 0.1640.02_ 0.85£0.06
| SP(1600) 217412 | 448:251 | 7414074 | 219+0.39 | 1.0720.03 0.170.00 0.90£0.06
SP (3200) 21415 | 216:034 | 657015 | 1.45:0.06 | 0.900.07 0.140.00 0.88:0.04
ST(1600) | 224+12 | 1641020 | 7.12:0.74 | 1.86$0.03 | 0.89:0.14 0.12+0.01 0.98+004
ST(3200) 210£27 | 2782003 | 9641205 | 1754007 | 0774004 | 012:002 | ' 0.82+009
P 0.815 0.343 0.156 0.121 0320 0.111 0.128

Values in parentheses are dose of the noiﬁoczam (rg/kg)
Mean + SE (n=4); F= Frequency; P= Probability : :
EW-Excavated Waste,LS-Lime Sludge; NT-Naphthol Tar; RR- Reactor residue : SP-Semi Processed pesticide; ST- Sevin Tar
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